Comedolytic effect and reduced skin irritation of a new formulation of all-trans retinoic acid-loaded solid lipid nanoparticles for topical treatment of acne.
Novel drug delivery systems, such as solid lipid nanoparticles (SLN), have been proposed to reduce retinoic acid (RA)-induced skin irritation. However, one question still remains: could it be accomplished without reducing efficacy? To evaluate this question the comedolytic effects and epidermal thickening of RA-loaded SLN were compared to the conventional RA formulations (gel or cream), as well as the potential of these formulations to induce skin irritation. The comedolytic effects and epidermal thickening of these formulations, both containing RA at 0.01 or 0.05%, were investigated in a rhino mouse model, while the studies of RA-induced skin irritation were evaluated through rabbit skin irritation tests and in the rhino mouse model. RA-loaded SLN, as compared to the placebo, produced a comedolytic effect with a significant reduction of the utricle diameter, which proved to be similar to that observed for marketed gels or creams regardless of the RA concentration. RA formulations (SLN or marketed cream) also induced an epidermal proliferation leading to a thickened epidermis in treated animals. In both animals studied (rhino mice and rabbits), the RA-loaded SLN, when compared to conventional formulations, promoted a significant reduction in RA-induced skin irritation (erythema and scaling). Then, RA-loaded SLN represents an interesting alternative to reduce RA-induced skin irritation without reducing efficacy, and constitutes an innovative approach for the topical treatment of acne with RA.